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DETAILED ACTION 

Response to Amendment 

1 . Claims 1-14 are currently pending. New claims 7-14 have been added. Newly 
submitted claims 8-14 are directed to an invention that is independent or distinct from 
the invention originally claimed for the following reasons: the apparatus as claimed can 
be used to practice another and materially different process. The fuel cell system can 
be operated without performing a startup operation in which the source gas and the 
oxygen containing gas are flowed through the reformer, and the partial oxidation gas is 
supplied to the fuel electrode because these limitations are construed as intended use 
and are not given patentable weight in the apparatus claims. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claims 8-14 are withdrawn from consideration 
as being directed to a non-elected invention. See 37 CFR 1 .142(b) and MPEP § 
821.03. 

The previous objections to the specification are withdrawn. The amended claims 
do not overcome the previously stated 102 and 103 rejections. Therefore, upon further 
consideration, claims 1-7 are rejected under the following 102 and 103 rejections. In 
addition, claims 1 and 3-7 are also rejected under the following new 112, 2 nd paragraph 
rejection. 
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Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 1/6/09 was filed after 
the mailing date of the non-final rejection on 8/29/08. The submission is in compliance 
with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure statement is 
being considered by the examiner. 



Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 1 and 3-7 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. Claim 1 is indefinite because it is unclear what 
temperature is "below a minimum operating temperature" since the minimum operating 
temperature of the fuel cell is unknown. 



Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e)the invention was described in (1) an application for patent, published under section 122(b), by another 
filed in the United States before the invention by the applicant for patent or (2) a patent granted on an 
application for patent by another filed in the United States before the invention by the applicant for patent, 
except that an international application filed under the treaty defined in section 351(a) shall have the effects 



Application/Control Number: 1 0/526,01 1 Page 4 

Art Unit: 1795 

for purposes of this subsection of an application filed in the United States only if the international application 
designated the United States and was published under Article 21(2) of such treaty in the English language. 

6. Claims 1, 4, 6, and 7 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Haltiner, JR et al (US 2003/0235733). 

Regarding claims 1 and 7, the Haltiner reference discloses a fuel cell system 
comprising: a reformer "106" through which an oxygen-containing gas "74" and a 
vaporized fuel (source gas) are flowed and which has a reformer catalyst "104" for 
causing the partial oxidation of hydrocarbons contained in the vaporized fuel; and a 
solid electrolyte fuel cell "44" & "46" that is disposed downstream of the reformer and 
which has a cell main unit which includes: an anode "16" which is supplied with a partial 
oxidation gas, a cathode "18" that is supplied with oxygen-containing gas, and an 
electrolyte "14" between the anode and cathode, wherein an electrode reaction of the 
partial oxidation gas and the oxygen-containing gas inherently is caused to take place in 
the anode, cathode, and electrolyte (See paragraphs [0002], [0031], [0039] and Figure 
2). In addition, it also discloses a fuel cell system that is operated at a temperature of 
700-800°C (See paragraph [0006]). Examiner's note: It is contended by the examiner 
that the Haltiner fuel cell stack is at least capable of operating at a temperature below a 
minimum operating temperature of approximately 700°C. 

Regarding claim 4, it also discloses a start-up combustor "77" for burning the 
vaporized fuel and anode air feed "74" during the startup phase of the reformer and 
combustion gas supply means (not labeled) for supplying to the reformer "106" a 
combustion gas generated as a result of burning of the vaporized fuel and the anode air 
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feed "74" in the start-up combustor so that the reformer is heated (See paragraph 
[0037]). 

Examiner's note: Claim 4 appears to be invoking 35 USC 112, 6 th paragraph. 
The start-up combustor taught by Haltiner is construed as an equivalent structure for 
burning the source gas and the oxygen containing gas during the startup phase of the 
reformer. The line connecting the start-up combustor and the reformer is construed as 
an equivalent structure for supplying to the reformer a combustion gas generated as a 
result of the burning of the source gas and the oxygen-containing gas in the start-up 
combustor. 

Regarding claim 6, it also discloses an afterburner "66" (third combustion 
means), a heat exchanger "92", and a cathode air feed "75" (oxygen containing gas 
supply means) (See paragraph [0037], [0038] ,[0039] and Figure 2). 

Examiner's note: Claim 6 appears to be invoking 35 USC 112, 6 th paragraph. 
The afterburner "66" taught by Haltiner is construed as an equivalent structure for 
burning a source gas "110" and a first oxygen containing gas "64". The heat exchanger 
"92" is construed as an equivalent structure for performing heat exchange between a 
combustion gas "112" and a second oxygen containing gas "75" different from the first 
oxygen containing gas. The cathode air feed line "75" is construed as an equivalent 
structure for supplying to the cathode a second oxygen containing gas heated by the 
heat exchanger. 

7. Claims 1, 3, and 6 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Xu (US 6551732). 
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Regarding claim 1 , the Xu reference discloses a fuel cell system comprising: a 
reformer "6" through which an oxygen-containing gas "108" and a source gas "202" are 
flowed and which has a catalyst for causing the partial oxidation of hydrocarbons 
contained in the source gas; and a solid polymer electrolyte fuel cell "3" that is disposed 
downstream of the reformer and which has a cell main unit which includes: an anode 
"22" which is supplied with a partial oxidation gas, a cathode "20" that is supplied with 
oxygen-containing gas, and an electrolyte between the anode and cathode, wherein an 
electrode reaction of the partial oxidation gas and the oxygen-containing gas inherently 
is caused to take place in the anode, cathode, and electrolyte (See column 5, line 28-60 
and Figure 1 ). Examiner's note: It is contended by the examiner that the Xu fuel cell 
stack is at least capable of operating at a temperature below a minimum operating 
temperature. 

Regarding claim 3, it also discloses a heat exchanger "5" (See Figure 1). 

Examiner's note: Claim 3 appears to be invoking 35 USC 112, 6 th paragraph. 
The heat exchanger "5" taught by Xu is construed as an equivalent structure for 
performing heat exchange between the source gas "202" and the oxygen-containing 
gas "108" prior to their entry into the reformer "6". 

Regarding claim 6, it also discloses an combustor "12" (third combustion means), 
a heat exchanger "4", and a cathode air feed "75" (oxygen containing gas supply 
means) (See paragraph [0037], [0038], [0039] and Figure 2). 

Examiner's note: Claim 6 appears to be invoking 35 USC 112, 6 th paragraph. 
The combustor "12" taught by Xu is construed as an equivalent structure for burning a 
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source gas "308" and a first oxygen containing gas "120". The heat exchanger "4" is 
construed as an equivalent structure for performing heat exchange between a 
combustion gas "312" and a second oxygen containing gas "106" different from the first 
oxygen containing gas. The stream "108" is construed as an equivalent structure for 
supplying to the reformer "6" a second oxygen containing gas heated by the heat 
exchanger. 

8. Claims 1 and 3 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Matsuietal (JP 2001-155747). 

Regarding claim 1 , the Matsui reference discloses a fuel cell system comprising: 
a reformer "5" through which an oxygen-containing gas "29" and a source gas "14" are 
flowed and which has a catalyst for causing the partial oxidation of hydrocarbons 
contained in the source gas; and a solid polymer electrolyte fuel cell "1" that is disposed 
downstream of the reformer and which has a cell main unit which includes: an anode "3" 
which is supplied with a partial oxidation gas, a cathode "2" that is supplied with oxygen- 
containing gas, and an electrolyte between the anode and cathode, wherein an 
electrode reaction of the partial oxidation gas and the oxygen-containing gas inherently 
is caused to take place in the anode, cathode, and electrolyte (See paragraphs 
[0037], [0042], [0043] and Drawing 1). Examiner's note: It is contended by the examiner 
that the Matsui fuel cell stack is at least capable of operating at a temperature below a 
minimum operating temperature. 
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Regarding claim 3, it is inherent that when the source gas mixes with the oxygen- 
containing gas in the line prior to their entry into the reformer, heat exchange would 
occur between the source gas and the oxygen-containing gas. 

Examiner's note: Claim 3 appears to be invoking 35 USC 112, 6 th paragraph. 
The line prior to the reformer taught by Matsui is construed as an equivalent structure 
for performing heat exchange between the source gas and the oxygen-containing gas 
prior to their entry into the reformer. 

9. Claims 1 and 3 are rejected under 35 U.S.C. 1 02(b) as being anticipated by 
Kamiya (JP 2002-025588). 

Regarding claim 1 , the Kamiya reference discloses a fuel cell system comprising: 
a reformer "3" through which an oxygen-containing gas "26" and a source gas "22" are 
flowed and which has a catalyst for causing the partial oxidation of hydrocarbons 
contained in the source gas; and a solid polymer electrolyte fuel cell "G" that is disposed 
downstream of the reformer and which has a cell main unit which includes: an anode 
which is supplied with a partial oxidation gas, a cathode that is supplied with oxygen- 
containing gas, and an electrolyte between the anode and cathode, wherein an 
electrode reaction of the partial oxidation gas and the oxygen-containing gas inherently 
is caused to take place in the anode, cathode, and electrolyte (See paragraphs 
[0012],[0014],[0015] and Drawing 1). Examiner's note: It is contended by the examiner 
that the Kamiya fuel cell stack is at least capable of operating at a temperature below a 
minimum operating temperature. 
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Regarding claim 3, it is inherent that when the source gas "22" mixes with the 
oxygen-containing gas "26" in the line prior to their entry into the reformer, heat 
exchange would occur between the source gas and the oxygen-containing gas. 

Examiner's note: Claim 3 appears to be invoking 35 USC 112, 6 th paragraph. 
The line prior to the reformer taught by Kamiya is construed as an equivalent structure 
for performing heat exchange between the source gas and the oxygen-containing gas 
prior to their entry into the reformer. 

10. Claim 2 is rejected under 35 U.S.C. 102(b) as being anticipated by Foger et al 
(WO 01/13452). 

The Foger reference discloses a fuel cell system comprising: a pre-reformer "10" 
having a catalytic part which when a source gas is flowed therethrough converts 
hydrocarbons contained in the source gas having a carbon number equal to or greater 
than 2 into methane in the presence of hydrogen and which when steam (oxygen- 
containing gas) and the source gas are flowed therethrough, causes the partial 
oxidation of hydrocarbon contained in the source gas and; and a solid oxide fuel cell 
"14" that is disposed downstream of the reformer and which has a cell main unit which 
includes: an anode which is supplied with a hydrogen containing gas, a cathode that is 
supplied with oxygen-containing gas, and an electrolyte between the anode and 
cathode, wherein an electrode reaction of the hydrogen containing gas and the oxygen- 
containing gas inherently is caused to take place in the anode, cathode, and electrolyte 
(See page 4, line 8 to page 5, line 14 and Fig. 1). 
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Examiner's note: the startup operation and the normal operation limitations are 
not given patentable weight because they are construed as being intended use. Since 
the Foger fuel cell structure is capable of performing the intended use, it reads on the 
claim. 



Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Matsui et 
al (JP 2001 -1 55747) in view of Ogawa et al (JP 59-098471 ). The Matsui reference is 
applied to claim 1 for reasons stated above. 

However, Matsui et al does not expressly teach a second combustion means for 
burning the source gas and the oxygen-containing gas, and a second combustion gas 
supply means for supplying to the oxygen electrode a combustion gas generated as a 
result of the burning of the source gas and the oxygen-containing gas in the second 
combustion means. The Ogawa reference teaches a combustor "25" for burning a fuel 
gas and oxidizer gas and a line "29" for supplying to the oxygen electrode a combustion 
gas generated as a result of the burning of the fuel gas and the oxidizer gas in the 
combustor "25" so that the oxygen electrode is heated (See Abstract). Examiner's note: 
Claim 5 appears to be invoking 35 USC 112, 6 th paragraph. The combustor "25" taught 
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by Ogawa is construed as an equivalent structure for burning the source gas and the 
oxygen containing gas. The line "29" is construed as an equivalent structure for 
supplying to the oxygen electrode a combustion gas generated as a result of the 
burning of the source gas and the oxygen-containing gas in the combustor. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Matsui fuel cell system to include a second 
combustion means for burning the source gas and the oxygen-containing gas, and a 
second combustion gas supply means for supplying to the oxygen electrode a 
combustion gas generated as a result of the burning of the source gas and the oxygen- 
containing gas in the second combustion means in order to make the temperature of 
every layer in the fuel cell body rise up more uniformly at the start up of the fuel cell 
(See Abstract). 

13. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Matsui et 
al (JP 2001 -1 55747) in view of Sakamoto et al (JP 1 1 -067256). The Matsui reference is 
applied to claim 1 for reasons stated above. 

However, Matsui et al does not expressly teach a third combustion means for 
burning the source gas and the oxygen-containing gas, a second heat exchange means 
for performing heat exchange between a combustion gas generated as a result of 
burning of the source gas and the first oxygen containing gas in the third combustion 
means and a second oxygen containing gas different from the first oxygen containing 
gas, and a oxygen containing gas supply means for supplying to either or both the 
reformer and the oxygen electrode a second oxygen containing gas heated by the 
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second heat exchange means. The Sakamoto reference teaches a combustor "302", a 
heat exchanger "303", and a line "310" for supplying to the reformer "112" a second 
oxygen containing gas heated by the heat exchanger (See paragraph [0034] and 
Drawing 1). Examiner's note: Claim 6 appears to be invoking 35 USC 112, 6 th 
paragraph. The combustor "302" taught by Sakamoto is construed as an equivalent 
structure for burning the source gas and the oxygen containing gas. The heat 
exchanger "303" is construed as an equivalent structure for performing heat exchange 
between a combustion gas and a second oxygen containing gas. The line "310" is 
construed as an equivalent structure for supplying to the reformer a second oxygen 
containing gas heated by the heat exchanger. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the Matsui fuel cell system to include a third 
combustion means for burning the source gas and the oxygen-containing gas, a second 
heat exchange means for performing heat exchange between a combustion gas 
generated as a result of burning of the source gas and the first oxygen containing gas in 
the third combustion means and a second oxygen containing gas different from the first 
oxygen containing gas, and a oxygen containing gas supply means for supplying to 
either or both the reformer and oxygen electrode a second oxygen containing gas 
heated by the second heat exchange means in order to more easily conduct the 
temperature keeping or temperature rising of a catalyst reaction unit of a reformer in a 
fuel cell system (See Abstract). 
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Response to Arguments 

14. Applicant's arguments filed 12/29/08 have been fully considered but they are not 
persuasive. 

The applicant argues that Haltiner, Xu, Matsui, and Kamiya each neither 
discloses or suggests "an electrode reaction of said partial oxidation gas and said 
oxygen-containing gas is caused to take place in said fuel electrode, said oxygen 
electrode and said electrolyte, and said fuel cell having a temperature that is below a 
minimum operating temperature" as recited in amended independent claim 1 . In 
response, the examiner contends that it is well known in the art that during normal 
operating condition of a fuel cell, an electrode reaction of a partial oxidation gas takes 
place at the fuel electrode (anode) and an electrode reaction of an oxygen containing 
gas takes place in the oxygen electrode (cathode). Therefore, the examiner maintains 
the contention that Haltiner, Xu, Matsui, and Kamiya, each either implicitly or explicitly 
discloses "an electrode reaction of said partial oxidation gas and said oxygen-containing 
gas is caused to take place in said fuel electrode, said oxygen electrode and said 
electrolyte". In addition, the recitation "said fuel cell having a temperature that is below 
a minimum operating temperature" is not given patentable weight because a recitation 
of the intended use of the claimed invention must result in a structural difference 
between the claimed invention and the prior art in order to patentably distinguish the 
claimed invention from the prior art. If the prior art structure is capable of performing the 
intended use, then it meets the claim. The examiner contends that fuel cells have a 
temperature that is below a minimum operating temperature such as during start-up. 
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Regarding the Foger reference, the applicant argues that contrary to the 
assertion by the Examiner, the cited portion merely describes reacting hydrocarbon fuel 
with steam in a pre-reformer to produce a fuel stream including hydrogen and methane. 
The fuel stream is then sent to a high temperature fuel cell to react with an oxidant. 
Nowhere in Foger is there a disclosure or suggestion of a reformer causing a partial 
oxidation of hydrocarbons contained in a source gas when an oxygen-containing gas 
and the source gas are flowed therethrough as in the present invention. For further 
clarification, the Foger reference discloses "methane is formed by steam reforming of 
the higher hydrocarbons to form carbon monoxide, carbon dioxide and hydrogen 
followed by further reaction to methane" (See page 5, lines 8-14). This steam reforming 
is equivalent to partial oxidation of higher hydrocarbons in a source gas when an 
oxygen-containing gas and the source gas are flowed therethrough. It is inherent that 
steam is an oxygen-containing gas because oxygen is necessary in the steam 
reforming process. 

The applicant further argues that contrary to the assertion by the Examiner, the 
fuel cell in Foger is incapable of performing "a startup operation in which said source 
gas and said oxygen-containing gas are flowed through said catalytic part of said 
reformer, and a partial oxidation gas which contains hydrogen generated as a result of 
the flowing of said source gas and said oxygen- containing gas through said reformer is 
supplied to said fuel electrode as said hydrogen- containing gas, and a normal 
operation in which said source gas is flowed through said catalytic part of said reformer 
and a fuel gas which contains methane generated as a result of the flowing of said 
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source gas through said reformer is supplied to said fuel electrode" as recited in 
independent claim 2. In response, this argument appear to a statement of the 
attorney's opinion and not based upon any factual evidence. Therefore, the examiner 
maintains the contention that the Foger fuel cell system is capable of performing the 
startup and normal operations recited in claim 2. 



Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tony Chuo whose telephone number is (571)272-0717. 
The examiner can normally be reached on M-F, 9:00AM to 5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on (571) 272-1292. The fax phone number for 
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the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
TC 

/Jonathan Crepeau/ 

Primary Examiner, Art Unit 1795 



